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(p409( Use of roxithromycin in treatment of womens' 
inflammatory diseases of the genitals 
be applied according to the antibiogram Ofloxdcin i r  ureful for the 
empirical therapy of inflammations of the male genital organ< 
D.M. Seniyon. Vitehsk Statc hledtcul Institute, Vitebsk, Republic .f 
Belarus [q Prevalence of sexually transmitted diseases in 
a northern Italian area during the period 
1994-98 
Objectives: To study the efficiency of roxithromycin used for treat- 
ment of women with inflammatory diseases of the genitals of chlamy- 
dial etiology. 
Methods: 38 women with salpingoophoritis of chlamydial etiol- 
ogy were observed. 12 of them had Chlamydia and Ureaplasnta simul- 
taneously (Clilamydia trachomatir, Ureaplasma urealyticum). Chlamydia 
trachontatis and Mycoplasma huminis were revealed in 3 women. 
Diagnosis was suggested by gynecologic examination and laparo- 
scopy. The presence of chlamydial infection (Chlamydia trachomatis) 
was proven by polymerase chain reaction (PCR) and enzyme-linked 
iinmunoaorbent assay (ELISA) using MicroTrak test systems. 20 
women received 300 nig roxithromycin per day; the total dosage was 
1.8 g. 18 women received doxycycline in a daily dose of 0.2 g; the 
total dose was 2.8 g. The efficiency of roxithromycin and doxycy- 
cline was evaluated in a randomized study 
Results: The treatment was successful in 18 of 20 women (90%) 
using roxithromycin and in 10 of 18 women (56%) using doxycy- 
cline hydrochloride. Roxithromycin as ethyotropic treatment had no 
adverse effects or complications. Four of 18 women (22%) using 
doxycycline hydrochloride developed candidosis of vaginal mucus. 
Conclusions: Our study indicates the higher efficiency of 
roxithromycin for the treatment of patients with salpingoophoritis of 
chlaniydial and mixed (Chlamydia=Mycop/asma, Chlamydia= 
Ureaplasma) etiology compared with doxycycline hydrochloride. It is 
possible to prescribe roxithromycin as a remedy of choice for treat- 
ment of patients with salpingitis and salpingoophoritis caused by 
Chlamydia. 
S. Gualterotti, V. GiuffrC, M.M. Marzi. S. K p n i  Ospcdale Bassini, 
Cinisello Balsams, Milano, Italy 
Sexually transmitted diseases of the female lower genital tract are a 
highly complicated problem due to the continuous change in 
frequency and increased inigrational fluxes in recent years. In the 
present study, we examined 1458 women referred to the Gynecologic 
Day Hospital of Bassini Hospital in Cinisello Balsanio Milano (Italy) 
in the period from April 1994 to March 1998. During this period, 
the ethnic composition of the patients changed: the percentage of 
Italian woman decreased by 24%, while that of Africaiic increaxd by 
156%, Asians by 205%, and women from eastern Europe by 233%. 
1075 woinen were symptomatic, and 225 were asymptomatic (preg- 
nant). 75 came for a preconceptional screening and 25 for other 
reasons. The most frequent isolate was Carrdidu albiratrs (13.9'%), 
followed by Uveaplasma urealyticum (1 1.7%), Gardnrrc~lla vagitialis 
(10.6%), beta-heniolytic group A streptococci (5.7'%,), Trichotnorrus 
qqinalis (O.S%), and S. aureus (0.16%. No infections by AT pviorrltoeae 
were revealed in spite of the use of endocervical swabs, ar reported 
in the literature. 
Molecular typing 
(q Anaerobes and aerobes isolated from semen in 
infections of the male genital tract- 
susceptibility to antimicrobial agents 
A. Kokosz', T. Kosiec*, L.. Marianowski', E Meisel-MilkolaJczyk2. 
'Medical Academy, 'Bielanski Hospital, Warsaw, Poland 
Objectives: To perform bacteriologic analysis of senien from men 
with genital tract infection before and after treatment with ofloxacin. 
Methods: Samples of semen from 35 inen aged 21-42 years with 
clinical diagnosis of inflanmation of the genital organs before treat- 
ment with ofloxacin and samples from 22 of the same men 2 weeks 
after therapy were examined. Isolated strains were identified in the 
automatic ATE system. The susceptibility of strains to ofloxacin was 
determined with the disk diffusion method, and to other antiniicro- 
bids in the ATB system. 
Results: Out  of 35 semen samples from patients before treatment, 
100 bacterial strains were isolated: 71 aerobes and facultative anaer- 
obes, and 29 obligate anaerobes. Six strains resistant to ofloxacin were 
detected (6%). Out  of 22 semen samples from men after therapy, 50 
strains were cultured: 21 aerobes and facultative anaerobes and 29 
obligate anaerobes. The greatest number of isolated aerobes were 
staphylococci, and anaerobes peptostreptococci. Fourteen strains 
were resistant to ofloxacin (28%); 12 ofloxacin-resistant isolates were 
obligate anaerobes. Clinical examinations proved a high efficacy of 
ofloxacin applied for 20 days in a dose of 2 X200 nig. Recession of 
clinical symptoms and leukospermia were observed in 92% of 
patients. 
Gram-positive bacteria dominate in examined 
semen camples. Since, fiequently, several bacterial strains are cultured 
from the semen in cases of genital tract infections, the therapy should 
Conclusions: 
I P4 12 I Molecular epidemiology of Corynebacteriurn 
diphtheriae 
A. De Zoysa, A. Efstratiou, Central Public Healtll Lab., Respiv. 
Systemic k f i c t .  Lab., London, UK 
Objectives: The largest diphtheria epidemic since the advent ofmass 
inununizdtion, which cornmenced in the eastern European region in 
1990, is still ongoing. There have been several imported cases of 
diphtheria from the former USSR to countries of weytern Europe. 
These epidemics have emphasized the importance of characterization 
studies to determine the clonality of Corynebacrcriruv diphtheriac 
and to provide information for epidemiologic and microbiological 
surveillance. 
Methods: A total of 423 isolates of C. diphtllcriae koin the 
European region were examined by biotyping, toxigenicity testing, 
ribotyping and pulsed-field gel electrophoresis (PFGE). Forty-five 
isolates that had produced 20 distinct ribotypes were analyzed further 
by random amplification of polymorphic DNA (RAPD) and 50 
isolates that produced seven distinct ribotypes were examined by 
amplified fragment length polymorphism (AFLP). 
Results: Ribotyping revealed 45 dirtinct patterns on the basis of 
a single hand difference. They were provisionally designated as 
Dl-D45. PFGE revealed 40 patterns on the basis of a three-band 
difference. There was 100% correlation between RAP11 profiles and 
ribotypes; AFLP could discriminate certain ribotypes even further. 
The predominant ribotypes in Kussia, D1, I14 and D7, have dirrenl- 
inated to neighboring and distant countries. PFGE, RAPD and 
AFLP results provide evidence to suggest a potential clonal relation- 
ship between D1 and D4. 
Conclusion: Several genotypes of C. diphtheriae are circulating 
within the European region. Ribotyping and PFGE are effective 
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techniques to explore the clonality of C. diphtheriae. Additionally, 
RAPD and AFLP are rapid, simple methods that can be used for 
screening large collections of strains. 
(p4131 Genotyping of Corynebacterium spp. by 
ribosomal DNA-ased techniques 
I. Mokrousov’, 0. Narvskaya’, N. Abakumova’, N. Zdiznyak’, N 
Avsyukevich’, L. Martynova3, L. Kalugina3. ’Pasterrr Institute, St 
Pefersburg, ‘Botkin Hospital, St Petersburg, -’Centerfor Epidemiologic 
Surueillanc, Kaliningrad, Russia 
Objective: To genotype clinical Corynebacterium diphtkeriae (north- 
western Russia, 1995-98) and five other Corynebacterium species by 
ribosomal DNA-based methods. 
Methods: Genotyping of 118 C. diphtheriae isolates was done by 
a ribotyping technique: hybridization of PVrrII- (or BsfEl 1)-cleaved 
DNA with OligoMix5 followed by TAXOTRON package process- 
ing. Interspecific &scrimination among Corynebacterium species was 
done by a PCR-ribotyping technique: RFLP analysis of amplified 
16s-23s rDNA spacer (primers designed by I? Grimont). 
Results: Six gratis (CDI-6) and six mitis (CD7-12) types of C. 
dipktheriue riboprofiles were found. Toxigenic mitis strains (CD8 and 
CD11) clustered closely The CD1 and CD2 types (96% ofgrauis fox+ 
strains) formed a very close cluster and may be considered as an 
epidemic clone. Intraspecific stability of the rDNA spacer RFLP 
patterns was shown. Some restriction enzymes (HaeI11, Alul) 
allowed clear distinction between the species that was used for re- 
identification of some atypical coryneforms at the species level. 
Conclusions: The single epidemic diphtheria clone of toxigenic 
grauis biotype still prevails in  northwestern Russia. Both rDNA-based 
approaches present useful tools applicable for genotyping of bacter- 
ial pathogens-from fine differentiation of the strains to species iden- 
tification. 
(p4141 Detection of human U1A mRNA, using the 
NucliSens Basic Kit to analyze RNA integrity in 
a clinical sample 
€? Haima, P. van Aarle, €? Sillekens. O p n o n  Teknika, Nucelic Acid 
Diagnostics, Boxtel, “he Netherlands 
Objectives: To develop an R N A  amplification assay for a low-abun- 
dance mRNA to critically monitor RNA integrity in a clinical 
sample. Ths is important for deciding whether a clinical sample is 
truly negative for a specific R N A  target or is negative due to R N A  
degradation. 
Methods: As an assay platform we used the commercially avail- 
able NucliSens Basic Kit (Organon Teknika). This is a complete kit 
for development of home-made R N A  amplification assays for diag- 
nostic use; reagents necessary for ‘Boom’ silica extraction, NASBA- 
based amplification and ECL (electrochemiluminescence) detection 
are provided. We investigated the possibility of using the low- 
abundance mRNA encoding the human U1 snRNP specific A 
protein (UIA mRNA) as an RNA marker to analyze quality and 
yield of RNA preparations. 
Results: Using the NucliSens Basic Kit, an assay with high (100 
copies in whole blood) sensitivity and specificity for the detection of 
U1A mRNA was developed. The assay was shown to be capable of 
detecting the low-abundance mRNA in different specimen types. 
U l A  mRNA analysis could he used to demonstrate that lack of CMV 
mRNA positivity in samples from patients clearly going through a 
CMV episode was due to insuficient quantity of the RNA in the 
input material. 
Conclusions: The NucliSens Basic Kit enabled fast and easy 
development of an RNA amplification assay for the human U l A  
niRNA. This assay is a valuable tool to identify false-negative results 
due to R N A  degradation in a sample. 
v] Fusobacterium necrophorum and Mycoplasma 
PCR cross-reactions 
J.S. Jensen’, B. Bruun’, B. Gahrn-Hamen’. ‘State Serum Institute, 
Copenhap’ ,  Oderise University Hospital, Denmark 
Objectives: To describe a case of unexpected cross-reactions with 
Fusobacterium necrophorum in a P C R  designed for detection of various 
mycoplasmas and subsequent investigations performed in order to 
elucidate these cross-reactions. 
Background Blood from two anaerobic bottles from a patient 
with pulmonary abscesses concomitantly gave growth of E necropho- 
rum and was found to be strongly reactive in a P C R  developed for 
detection of mycoplasmas. Mycoplasmas could not be isolated &om 
the blood, and tests for Afycoplasma pneumoniae antibodies were nega- 
tive. 
Methods: 14 strains of E necrophorum and 11 strains of other 
Furobncterium species were examined in a P C R  designed for detec- 
tion of a wide range of mycoplasnias in cell cultures. For PCR, a 
270-bp fragment of the 16s rRNA gene was amplified with primers 
GPO-3 and MGSO; GPO-1 with MGSO was used in control exper- 
iments. 
Results: All isolates of E necrophoium were positive in the 
niycoplasma PCR, as was one isolate identified only to the genus 
level. All strains of E nuclearurn and one of E qonidiatormans were 
negative, while one of two strains of E nau$orme gave a weak reac- 
tion. Mismatches in the 3-end of the MGSO primer should theo- 
retically make amplification impossible. Surprisingly, the cross-reactions 
were abolished when the GPO-3 primer was substituted with the 
GPO-1 primer, even though their specificity was expected to be the 
same. 
Conclusions: The need for thorough evaluation of PCR meth- 
ods before they are used for new categories of clinical specimens is 
emphasized. Testing with a set of unrelated primes in a confirmatory 
PCR is highly recommended. 
Ip4161 Molecular genotyping of Aerococcus urinae 
using amplified fragment length polymorphism 
(AFLP) 
P.M.H. Schuur, D.A. Verduijn, A. Bergmans, A. van der Zee, 
A.G.M. Buiting. Department .f Clinical Microbiolqyy, St Elisabetk 
Hospital, Tilburg, Tke Netherlands 
Objectives: To investigate the genetic diversity among phenotypi- 
cally identical clinical isolates of A. urinae, the AFLP technique for 
DNA fingerprinting was used. In addition, to confirm the genetic 
relationship between A .  urinae and ‘4. uiridans, AFLP patterns ofboth 
strains and several other ATCC strains, closely related on  the basis of 
16s sequencing, were compared. 
Methods: The AFLP technique is based on selective PCR ampli- 
fication of restriction fragments from total genomic DNA. Strains 
tested were: 91 A. urinne isolates, including type strain NCTC 12142, 
Aerococcur uiridans (ATCC 11 563), Pediococcus urinae-equi (ATCC 
29723), Carnobacterium diuetgens (ATCC 35677). Phgococrus Puuiolis 
(ATCC 49515) and Enlerococcus cecorum (ATCC 43198). 
Results: Genotyping results of the clinical isolates showed nine 
distinct AFLP patterns (I-IX), five (I-V) of which had very similar 
fingerprints. The majority of isolates, 78% (71/91), including type 
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strain NCTC 12142, showed pattern 1. Several isolates, 12.1% 
(1 1/91), showed pattern VII, which differed substantially from 
pattern I. AFLP re\ults of the ATCC strains are pending. 
Conclusions: Preliminary data reveal that most isolates show very 
limited genetic diversity. A stiiall cluster, with DNA fingerprint VII, 
sccms only distantly related to the large cluster with fingerprint 1. 
The genetic relationships between A.  uririac isolates may be clarified 
further by upcoming AFLP results of  the ATCC isolates. 
Wl PCR capsular typing of Haemophilus influenzae 
isolates from invasive diseases 
M. Cerquetti, G. Reiina, €? Mastrantonio. Istituto Suprriure di 
Sunitu, Lnh qf Buctcriolqy und Myc., Ronie, Italy 
Objectives: Hucmopkilus ir$nenzue is a causative agent of invasive 
diseases such as meningitis, epiglottitis, septicemia and septic arthri- 
tis. Encapsulated strains express one of the six antigenically distinct 
capsular polysaccharides designated serotypes a-f. Before the intro- 
duction of effkctive vaccines, type b strains were responsible for inore 
than 95'% of invasive diseases. However, invaswe diseases associated 
with {erotypes other than b or with non-encapsulated strains have 
been rcported.To evaluate the burden of H. injuenrae diseases in Italy 
and to examine the circulation of different capsular types, a labora- 
tory-based active surveillance was implemented in 1997. 
Method: Ninety-seven H .  infueizzae isolates, sent to the Istituto 
Superiore di Saniti between June 1997 and July 1998, were tested by 
a PCK method for the unequivocal assignment of their capsular type. 
Results: Out of the 97 isolates, 70 (72.1%) were typed as b, 1 as 
type b- (capsule-deficient iiiutant of type b strain), 1 (1'Xi) as type f 
and 25 (25.71%)) as noii-encapsulated. The non-encapsulated strains 
(NCHI) were isolated mainly from adults with diseases associated 
with focus contiguous to the respiratory niucosa (i.e. pneumonia). 
Conclusions: In comparison with PCR capsular typmg, serotyp- 
ing by slide agglutination seems to  underestimate the number of 
NCHi. These results demonstrate that the PCR capsular typing is a 
very helpful method to control the clrculation of encapsulated and 
non-encapsulated H. it$ucnrue isolates from invasive diseases. 
m] Application of single base sequencing for the 
development of an electronically exchangeable 
fingerprint database for the differentiation of 
species of the genus Streptococcus 
M. Baele, V Storms, T. De Baere, M. Gilhs, L.A. Devriese, M 
Vmeechoutte, G. Verschraegen. Uttiversity Geneva, Vcterinary 
Bacteriolii,qy, Mcrelbckc~, Be[qirtm 
Objectives: Construction of an electronically accessible DNA- 
fingerprint database which enables us to differentiate Streptococcus 
species. 
Methods: DNA fingerprints of 15 Srrrptorocciis species were 
produced by performing single base, dideoxyterminated C-sequenc- 
ing (SUCS) of the Vh region of the 16s rKNA gene. Use of FAM- 
labeled sequencing primers enabled us to analyze the fingerprints by 
means of fluorescent capillary electrophoresis (ABI310, Applied 
Biosy\tenis http://wu~w2.perkin-elmer.coni/ab/index.htni). SBCS 
provide\ u3 with most of the information obtained by full sequence 
determination but is faster and cheaper and could enable fully auto- 
mated analysis of the obtained fingerprints. SBCS was carried out 
separately in three labotatories to study the reproducibility and 
exchangeability of the fingerprints. 
Results: SBCS could distinguish between all species tested, except 
S. mitis, S. orulir and S.  priennzorriae. The reproducibility of SBCS was 
extremely high, since peak position3 obtained at different labornto- 
ries differed less than one base pair. The  major reproducibility prob- 
lem observed was caused by variable prak height, which was highly 
dependent on electrophoresis instrument and on strain. This required 
that the optimal intensity of the background subtraction was set for 
each run individually, reducing the automatability of the analysis step. 
It was possible to identify strains by nieans of fingerprint? obtained 
in any of the laboratories by comparison with the dcitabase. Ongoing 
work involves expansion of databases with new spccies, whereby each 
laboratory can add new fingerprints. 
Conclusions: Fluorescent SUCS of the 16s rKNA gene enables 
us to identify most of the Strcptoaicrus species studied. Strains belong- 
ing to Streptocuccrrs species already included in the database can be 
identified, independently of the laboratory which produced the 
fingerprint. 
I P419 I Genomic fingerprinting of pigeon 
Streptococcus gallolyticus strains of differing 
virulence by RAPD 
M. Baele, M. Vanrobaeys, M. Vaneechoutte, L.A. Ilevriesc, F. 
Haesebrouck. Cinroersify Gerrwa, VEterinary BaftCri~llci,~y, i2.leri#xke, 
B&iu in 
Objectives: Development of KAPD for dlflircntiation of patho- 
genic and non-pathogenic pigeon Streptococcus pllolyticrr~ {trains. 
Results: Streptococcus pllolyticus (formerly S .  buvis) is an important 
cause of septicemia in pigeons. Virulcnce of pigron Strrpkicucrrrs 
gallolyticus strains has been associated with the presence of four extn- 
cellular proteins, A, T1,  T 2  and T3 (Vanrtibaeys ct a]. Vet Microbial 
1996; 53: 339-48). Based on the presence or  absence of these 
proteins, six culture supernatant phenotypes can be dihiguished. 
Experimental infection studies have indicated that strain\ belonging 
to the A-TI, A+T1,  A+T2 and A + T 3  culture supernatant groups 
are highly virulent, strains belonging to the A-T2 group are of low 
virulence, and strains belonging to the A-T3 group are moderately 
virulent for pigeons. In the present study, RAP11 analysis of the total 
genome of 15 S. pllolyticirs strains, of which nine were hlghly vnu- 
lent, three moderately virulent and three of low virulence, was 
pcrformed. Fourteen primers were tested, six of which niade a clear 
distinction between highly virulent strains on the one hand and 
strain5 of low or moderate virulence on the other hand. Primer 
OPM6 (CTG GGC AAC T) is being further evaluated o n  pigeon 
and human strains of S. pllolyticus. 
Conclusions: Highly virulent S. ~ p f l u l y t i c r ~ s  strain\ can rapidly 
and easily be distinguished from less virulent strains using 11AI'I) 
analysis. 
(p4201 The application of tRNA intergenic length 
polymorphism (tDNA-PCR) for the 
differentiation of species of the genus 
Streptococcus 
V. Storms, M. Baele, T. I le  Bacre, P. De Vos, A. Willeins, M 
Vaneechoutte, E Haesebrouck. Ilniversify of Glicrit, Lnhorafory.fi~r 
Mirrohioliyy, Gcnt, Br,!qirrnl 
Objectives: Evaluatioil of fluorescent tl>NA PCK with regard to Its 
ability to differentiatc Sfrcptocorctrs species. 
Methods: DNA fingerprints of 15 species (60 strains) of the genus 
Strrpfocuccus were produccd using amplification of the tl<NA inter- 
genic regions ( tRNA intergenic length polyniorphism or tDNA 
PCR). Use of TET-labeled primer enabled us  to analyze thc finger- 
prints by means of fluorescent capillary electrophoresis (AL11310, 
196 Cl in ica l  M i c r o b i o l o g y  and  In fec t ion ,  Vo lume 5 Supp lement  3 
Applied Biosystems http://www2.perkin-eImer.com/ab/index.htm). 
To avoid as much as possible inter-run and inter-laboratory variabil- 
ity, the DNA amplification was carried out under highly standard- 
ized conditions and by using the same aliquot of primers and using 
a commercially available ready-made PCR mixture (PCR SuperMix 
High Fidelity, GibcoBRL Life Technologies: http://www.lifetech.com). 
Results: tDNA P C R  fingerprints obtained at a single laboratory 
and during the same PCR run enabled us to differentiate between 
all reference strains of the Streptococcus species studied. Cluster analy- 
sis using bands and Dice coeficient (GelCompar, Applied Maths: 
http://www.applied-maths.coii1) reflected the established phyloge- 
netic relationships between the different species. For example, S. 
bovis, S.  gallolyticns and S. alactolyticus clustered together, while being 
distinguishable. Although the major and characteristic peaks were 
reproducibly present when performing different runs at different 
laboratories, reproducibility of the technique remained the major 
problem, especially due to variable peak height and variable presence 
of background peaks. 
Conclusions: tDNA P C R  enables identification of the 
Streptococcus species which are of importance in human and veteri- 
nary infectious diseases. Further work on inter-laboratory repro- 
ducibility is required in order to establish a DNA-fingerprint 
databank which can be used by different laboratories. 
Ip421) Identification of Chlamydia species by 
electrophoretic separation of omp2 gene PCR 
products in the presence of bisbenzimide-PEG 
V. Demkin’, A. Ziniin’, M. Edelstein’, I. Edelstein*, M. Suvorov’. 
‘institute-fir Mo~ecniar Genetics, Moscotv, ’Smnlensk State Medicai 
Academy, Smolensk, Russia 
Objectives: To develop a simple and rapid molecular method for 
detection of organisms belonging to the genus Chlamydia and their 
subsequent identification to the species level. 
Methods: The onip2gene of Chlamydia spp. encoding the 60-kDa 
cysteine-rich outer membrane protein was selected as a target for 
amplification by PCR. The following primers (5’-CAAACT- 
CATCAGACGAG-3’ and 5’XCTTCTTTAAGAGGTTTTACC- 
3’), which anneal to the two conserved regions of the gene, were 
used to amplify a 581-bp DNA fragment of C. psittoci CP-16, a 579- 
bp fragment of C. pneumoniae K7 and a 552-bp fragment of C. 
trachomatis L7. The PCR products reveal significant genetic variabil- 
ity (40-54.5%) between different species of Chlamydia while retain- 
ing sequence conservation at the subspecies level. This observation 
permitted a sequence-specific separation of amplification products by 
electrophoresis in the agarose gel containing 1 U/mL of DNA ligand 
bisbenziniide-PEG ( H A  Yellow). 
Results: Due to the different number of bisbenzimide binding 
sites, which consist of at least four consecutive A/T bases, an 
expected and clearly different mobility of the amplicons derived from 
three species was observed. The migration rate of the amplicons was 
directly proportional to the number of bisbenzimide binding sites: C. 
trachomais 48, C. pneumuniae 50, C. psittaci 51. 
Conclusions: We have demonstrated that a simple agarose gel 
electrophoresis in the presence of bisbenzimide-PEG makes possible 
the rapid identification of three reference strains of Chlamydia. 
Analysis of the currently available sequences of the chlamydia1 omp2 
gene allows us to suggest that our method may be successfully applied 
for identification of different isolates of Chlamydia to the species level. 
v1 AFLP and PCR-RFLP typing of clinical 
Camp ylobacter isolates 
Y. Moreno, M.A. Ferrus, M. Hernandez, S. Botella, J. Hernandez. 
Clinic Hospital, Infectious Diseases, Barcelona, Spain 
Thermophilic Campylo6acter is frequently isolated in human gastroen- 
teritis cases. In order to characterize 20 clinical isolates, AFLP and 
PCR-KFLP genotypic techniques were used. Five reference 
Campylobacter spp. strains were also selected to compare with clinical 
isolates. Methods: PCR-RFLP: A 2.6-kbp DNA fragment of 23s 
rRNA was amplified with the primers previously described by 
Lane, LSl and LS2 with the sequences 5’-GGATTTCC- 
GAATGGGGCAACCC-3’and 5’-GTTTCGTGCTTAGATGTTTC- 
3’. The amplified product was digested with 10 units of HpalI at 37°C 
for 2 h. The digested product was analyzed by electrophoresis on a 
2.5 % agarose gel in TAE buffer. AFLPs: 10 pL of genomic DNA w a s  
digested overnight at 37°C with 20 units of Hind111 in a final volume 
of 20 pL. The ligation reaction was developed with 0.2 pg of ADHl 
and ADH2 adapters, 1 unit of T4  DNA ligase and 5 pL of the 
digested DNA at 37°C for 3-4 h. The ligated DNA was heated at 
80°C for 10 min, and then a 5-pL aliquot was amplified with the 
primer 5’-GGTATGCGACCAGAGCTTG-3’. Amplified frag- 
ments were separated by electrophoresis on 2.5 % agarose gel in TAE 
buffer. Numerical analysis of AFLP and PCR-RFLP profiles were 
performed with the image analysis program Lane Manager (TDI). 
Results and conclusions: 23s ribosomal PCR-RFLP showed a 
good interspecific discriminatory level for all thermophilic 
Campylobacter species tested. With the AFLP technique, genomic 
intraspecific diversity was observed among the strains. PCR-RFLP 
in combination with AFLPs provides an excellent tool for the 
epidemiologic study of campylobacter infections. 
[p4231 High-density DNA probe arrays for 
Mycobacterium species identification and TB 
rifampin resistance testing 
A. Troesch’, H. Nguyen2, C. Garrett Miyada2, C. Mabilat’. 
‘bioMerieux, Marcy-I’Etoile, France; ’Af i imetr ix ,  Santa Clara, CA, 
USA 
Species identification within the genus Mycobacterium and subsequent 
antibiotic susceptibility testing still relies on time-consuming, 
culture-based methods. Despite the recent development of DNA 
probes, which greatly reduce assay time, there is a need for a single 
platform assay capable of answering the multitude of diagnostic ques- 
tions associated with this genus. We describe the use ofa  DNA probe 
array based on two sequence databases: one for the species identifi- 
cation of mycobacteria (82 unique 16s rRNA sequences corre- 
sponding to 54 phenotypic species) and the other for detecting TB 
rifampin resistance ( y o B  alleles). Species identification or rifampin 
resistance was determined by hybridizing fluorescently labeled, 
amplified, genetic material generated from bacterial colonies to the 
array. 
Seventy mycobacterial isolates from 27 different species, and 15 
rifampin-resistant TB strains were tested. A total of 26 of 27 species 
were correctly identified as well as all of the rpoB mutants. This paral- 
lel testing format opens new perspectives in terms of patient manage- 
ment for bacterial diseases by allowing a number of genetic tests to 
be simultaneously run. 
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1- Epidemiologic typing of Escherichia coli using 
molecular methods 
L. Vogel', E. Van Oorschot', H.M.E. Maas*, B. Minderhoud', L. 
DGkshoorn' . 'Leidert Utriversity Medical Certter, Leiden, 'National 
Institutefor Public Health and the Environment, Bilthouen, The 
Netherlands 
Objectives: Evaluation of random amplified polymorphic DNA 
(RAPD) analysis and ribotyping as appropriate methods for epidemi- 
ologic typing of Esrkerichia coli and comparison of these molecular 
methods with serotyping and antibiogram typing. 
Methods: Thirty-two epidemiologically unrelated E. coli strains 
were used to determine the discriminatory capacity of the typing 
methods. Nine sets of clinically related E. coli isolates froin urine of 
nine patients and nine clinically related isolates from cerebrospinal 
fluid were included to test the applicability of the methods in 
epidemiologic typing. 
Results: Among the 32 epidemiologically unrelated E. culi strains, 
29 types were distinguished with RAPLI analysis using primer M13- 
core and DAF4, while 25 types were distinguished with ribotyping. 
With serotyping, 26 types, and with antibiogram analysis, 21 types, 
were distinguished. Indistinguishable banding patterns were obtained 
with RAPD analysis and with ribotyping within seven sets of clini- 
cally related isolates. Two profiles were distinguished among the 
isolates of the remaining two patients. N o  variation in banding 
patterns was observed between the isolates from three patients. 
Indistinguishable patterns were observed within the set of nine 
epidemiologically related isolates from cerebrospinal fluid. The results 
of the serotyping and the aiitibiogram analysis of the clinically related 
isolates corresponded with the results obtained with RAPD analysis 
and ribotyping. 
Conclusions: In the present study RAPD analysis had the high- 
est discriminatory capacity for typing E. coli strains, whereas the 
discriminatory capacity of ribotyping was comparable to that of 
serotyping. Results of the RAPD analysis and ribotyping corre- 
sponded with the epidemiologic origin of the isolates. 
Ip4251 Antimicrobial susceptibility and molecular 
epidemiology of Enterobacter aerogenes in 
Belgian hospitals 
Y. De Gheldre', C. Nonhoff', N. Maes', Y. Glupczynski', P. De 
Mol', M.J. Struelens'. 'Erasme Hospital, Bmssels, 'U C.L. Mont- 
Godinne, Yvoir, 'C.H.  I1 Sarf Tilman, L i s p ;  Groupement pour le 
Dhpistage, l ifnde et la Prduention des Infictions HospitaliPres (GDEPIH- 
GOSPIZ), Be&m 
Objectives: Multiresistant E. aerogenes strains are emerging nosoco- 
mid pathogens associated with epidemic and endemic infections in 
Belgium since the mid-1990s. We performed a prospective survey to 
characterize the antimicrobial susceptibillty and clonal distribution of 
nosocomial E. aerogewes isolates from 29 acute care hospitals in 
Belgium during 1997-98. 
Methods: A collection of 10 consecutive isolates by center was 
tested by agar dilution MIC (NCCLS, M7-A4, 1997) (n=273) and 
arbitrarily primed PCR fingerprinting was performed using two 
primers (Primer 5 and M13) (n=86). AP-PCR profiles were 
analyzed visually by two different observers. 
Results: The MIC5,' (pg/mL)/MICw (pg/mL)/% susceptible 
strains by antimicrobial were: temocillin 16/32/75; piperacillin- 
tazobactam 641256125; ceftazidinie 2561256112; cefepime 1/8/94; 
imipenem 1/2/98; meropenem 0,06/0,12/100; arnikacin 8/16/95; 
gentamicin 1/2/96; isepaniicin 1/2/100; ciprofloxacin 32/64/24. 
AP-PCR analysis revealed two major clones, including 42% and 20% 
of strains and present in eight and seven hospitals, respectively. Strains 
belonging to these epidemic clones were more resistant than unre- 
lated strains. 
Conclusions: Multidrug-resistant E. aeropnes clones are dissem- 
inated in several Belgian hospitals. This spread may account for the 
increasing incidence of E. aerogena infection and its increasing resis- 
tance to broad-spectrum antimicrobials. 
lp426) Fluorescent-labeled PCR-based identification of 
clinically relevant streptococci by using tDNA 
intergenic spacer length polymorphism 
analysis (tDNA-ILP) 
Y. De Gheldre', P. Vandamme*,', H. Goossens3, M.J. Struelens' 
'University Erasme Hospital, Bnrssels, 'University of Gherit, Gherit, 
'University Hospital, Antwerp, Be@uni 
Objectives: To evaluate PCR analysis of tllNA-ILP for the identi- 
fication of clinically relevant streptococci. 
Methods: The tDNA-ILP P C R  assay used outwardly directed 
consensus tDNA fluorescent primers. DNA products were analyzed 
by denaturating PAGE electrophoresis using an automated sequencer. 
Normalized tDNA-ILP patterns were matched using the GelConipar 
software. Reference (n=66) and clinical ()I= 125) strains of 19 species, 
identified by phenotypic test$ and/or whole-cell protein analysis 
and/or 16s rDNA probe hybridization, were tested. 
Results: 15 species showed specific tDNA-ILP patterns: S. rrista- 
tux, S. prdoni i ,  S. oralis, S. mitis, S. pnerrmotriae, S. sarguitris, S. yurasan- 
guinis, S. artginusus, S. mutans, S .  agalaciiae, S. ranis, S. d)qqalactiap 
subsp. cquisimilis, S. equi, S. gallolyticus and S. pyoyecta. Indistinguish- 
able patterns were produced by S. vestihirlaris and S. saliiiarius on the 
one hand, and S. constellatus and S. icitermediits on the other hand. 
Among clinical strains, 116 (92.8%) were correctly identified by 
tDNA-ILP. One of 22 S. oralis strains was misidentified as S. mitis; 5 
of 17 S. mitis strains were misidentified as S. oralis and 3 as S. pneir- 
moniae. 
Conclusions: Computer-assisted fluorescent-labeled tDNA-ILP 
analysis holds promise for rapid identification of streptococci in the 
clinical laboratory. S.  mitis strains produced some discordant results. 
Characterization of clinical strains of 
Acinetobacter baumannii isolated from 
patients with respiratory tract infections 
E Lopez-Otsoa', L. Gallego', I .  Pujana', J. Canduela', C. Martin', 
R. Cisterna'. 'Dcparrnietit of Microbiology, Farulty qf Medicine, 
University o f  Basque Counruy, 'Department of'Microbiology, Hospital de 
Santa Marina, Bilbao, Spain 
Objectives: Characterization of clinical strain5 of Acittf'tobactcV 
baunmannii isolated from patients with respiratory tract iiifcctions. 
Methods: A total of 23 isolates of Acinetobacter banmaririii were 
analyzed by RAPD and ERIC-PCK. Chromosomal DNA was 
subjected to amplification using the primers AP3 and EKIC2. The 
susceptibility of isolates to antimicrobial agents (minimal inhibitory 
concentration) was performed by the microdilution method, accord- 
ing to the NCCLS recoinmendations. The antibiotics tested were 
ticarcillin, cefotaxime, ceftazidinie, iniipenem, meropenem, aztre- 
onam, ainikacin, nodoxacin, ciprofloxacin and ofloxacin. Plasmid 
DNA was isolated by using the alkaline lysis method. 
Results: None of the strains tested was miikacin resistant. 50'%1 of 
the strains tested showed sensitivity to Ij-lactain compounds, niero- 
penem being the most active, with a rate of 65%. Ciprotloxacin 
showed the highest rate of resistance (770/1), and when combined 
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together with norfloxacin and ofloxacin, the rate was 60%. The 
number of different clones encountered was 15 and the results of plas- 
mid analysis showed that 50% of the strains bore plasmids of molec- 
ular masses from 1.3 kb to 47.7 kb. 
Conclusions: CMI results showed that the most active com- 
pound was amikacin and that quinolones represented the highest rate 
of resistance. The number of clones involved in respiratory tract 
infections is high and the plasmid analysis did not show relationships 
with resistance pattern or clonal grouping. 
lp4281 Ultrastructural and molecular characterization 
of Burkholderia cepacia 
A. Agodi', A. Sciacca', V. Giannin3, F. Sinatra', E Campanile'. C. 
Messina", M. Barchitta', S. Stefani3. 'Institutu di Biologia Generale 
'Clinica Pediatrira, 3Cattedra di hlicrobiologia Generale, Unitwsita dqli 
Studi, Catania, Italy 
Objectives: To study the epidemiologic and genetic relatedness of 
Burkholderia cepacia isolates from cystic fibrosis (CF) patients attend- 
ing the Pediatric Unit of the University of Catania and, for compar- 
ison purposes, from other nosocomial infections, occurring in 
different wards, as well as from the environment; to evaluate the 
prevalence of infection among CF patients; to determine unicity 
versus multiplicity, and persistence versus recurrence of infection in 
each patient; to identify and characterize, at the ultrastructural and 
molecular levels, epidemic strains and potential nosocomial 'reser- 
voirs'; to determine patterns of antibiotic resistance of isolated 
microrganisms. 
Methods: Genome macrorestriction analysis of SpeI-digested 
DNA from isolated microorganisms and P C R  ribotyping were 
chosen to characterize each isolate. High-resolution transmission 
electron microscopy was carried out using uranyl acetate-treated 
bacterial suspensions. 
Results: Spread of infection among the CF population in the 
study is not due to the epidemic transmission of a single clone, but 
is sustained by different unrelated strains. In particular, one patient 
was colonized by three distinct strains of B. repacia. Furthermore, a 
s m a l l  epidemic outbreak was identified, involving two siblings and a 
third unrelated patient. Electron micrographs of such epidemic strains 
showed a network of pili peritrichously radiating from the bacterial 
cells, strongly resembling those previously described as cable pili in 
CF-associated, epidemically transmitted B. cepacia, but more DNA- 
based data are needed. All microorganisms were multiresistant to vari- 
ous antibiotics. 
Conclusions: Epidemicity of infection may be linked to intrin- 
sic ultrastructural characteristics of specific highly transmissible B. 
cepacia lineages. Further molecular-based studies are in progress. 
)p4291 Genotypic analysis of Pseudomonas 
aeruginosa strains isolated from nosocomial 
infections 
U. Over, A. Yagci, G. Soyletir. Marmara University, School of 
Medicine, Istanbul, Turkey 
Objectives: Nosocomial infections caused by Pseudomonas aeruginosa 
have been recognized as an important problem in hospitals because 
of the multiple antimicrobial resistance of the bacteria. Since pheno- 
typing methods can be poorly reproducible, molecular typing meth- 
ods have a pivotal role in the epidemiologic analysis and elucidation 
of transmission routes. This study aims to detect the most prevalent 
clone or clones of I! aerugifiosa in our hospital. 
Method: Pseudomonas aeruginosa strains isolated from 79 patients 
followed up in different wards of the hospital in a I-year period were 
analyzed by arbitrarily primed P C R  (AP-PCR) with ERIC primers. 
Antimicrobial susceptibility was determined by the disk diffusion 
method. 
Results and conclusions: By means of AP-PCR, seven isolates 
from different patients in two wardr (intensive care unit and plastic 
surgery) had the same genotypic pattern. Their antibiotic suscepti- 
bility patterns were also similar with minor discrepancies. With the 
exception of these strains the results of this study reflect independent 
colonization events instead of clonal spread of P aeruginosa in our 
hospital. 
[p4301 Relationship between virulence factor 
production and genotypes of Pseudomonas 
aeruginosa 
G. Soyletii-', A. Yagci', i? Ciragil', U. Over', B. Sene?, Z .  
Erturan'. 'Marmara University Faculty of Medicine, Department of 
Microbiology, Istanbul, -'Hacettepe University Faculty of Medicine, 
Departmefit of Microbiology, Ankara, 'Istanbul LJnirvrsity Faculty of 
hledicine, Department ~$hlicrobiolo~, Istanbul, Turkey 
Objectives: Most cystic fibrosis (CF) patients suffer from chronic 
and ultimately fatal pulmonary infections caused by strains of 
Pseudomonas aeru.qiwosa. Various extracellular products such as alginate, 
alkaline protease, exotoxin A and elastase are virulence factors that 
may play an important role in the pathogenesis of infections. This 
study aims to detect virulence factors of I! aeruginosa isolated from 
CF patients and to compare these factors with genotypic patterns 
determined by arbitrarily primed P C R  (AP-PCR). 
Methods: Fifty-eight strains isolated from CF patients followed 
up in three different hospitals were included in the study. Only one 
isolate was tested for each patient. Elastase, alkaline protease and algi- 
nate production was determined as indicated in the literature. Geno- 
typing analysis was performed by AP-PCR with ERIC primers. 
Results: Positivity of alginate was detected in 94,S%, elastase in 
72.4% and alkaline protease in 51.7%. Production of alginate was 
significantly higher than that of elastase (p<O.Ol ) and production of 
alkaline protease was significantly lower than that of alginate and elas- 
tase @<0.001). Each of the strains was grouped according to the 
amount of virulence factor production as non-producer (-), low 
producer (+) or high producer (+ +). Grouping of isolates revealed 
16 virulence factor patterns and 36 genotype patterns. 
Conclusions: It seems likely that production of not only alginate 
but also elastase are important in I! aeruginosa infections of CF 
patients. There was neither a relation between virulence factor 
patterns and genotypes nor a regional predominance. 
Iq Pathotyping in monitoring of nosocomial 
infections 
E Bakova, M. Gabrilovich, L. Nakova, A. Tsukanova, 2. Kharaeva, 
I. Gabrilovich. Kabardino-Balkarian State University, Nakhik, Russia 
Objectives: The determination of the bacterial epidemiologlc 
markers of opportunistic bacteria is very important in the monitor- 
ing of nosocomial infections. In this study the bacterial virulence 
factors are used as epidemiologic markers of the agents of nosoco- 
mial infections in combination with their multiple antibiotic resis- 
tance. 
Methods: We defined virulence factors by investigating bacteria, 
grouping them according to three different criteria: the adhesive 
factors, factors of persistence, and the toxic factors. Using a combi- 
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nation of various virulence factors, including their multiple antibi- 
otic resistance, we established pathotypes of isolated bacteria. 
Results: 962 strains, isolated from different clinical material, 
including Staphylocorrus I1 2, Sfrrptoroccus 78, Escherichia coli 230, 
Kk’bsielln 125, Eirterobarter 153, Sa~monella typhimurium 158, 
Pseudomonas 42, and other enterobacteria (Serratia, Moqanella, 
Prutcus) 62, were explored. The adhesive activity was expressed in 
3347.6% of investigated bacteria, and the persistence properties 
(antilysozyme activity) in 39.2-71.8%, and the toxicity (enterotox- 
ins, heniolysins) in 20.3-33.4% of strains of different genera. 
12.3-25.2% of investigated bacteria produced alpha-hemolysins, 
5.1-17.3%1 of investigated bacteria produced thiol-activated 
heniolysins. Pathotypes 2r, 5r, Ss, hr and 6s were predominant among 
observed pathotypes. Dominant pathotypes of bacteria do not 
depend on the systematic position of bacteria. 
Conclusions: The determination of pathotypes of the etiologic 
agents of nosocornial infections promotes the analysis of how these 
infections sprrad. 
5’ACGTATCTGG3’. Amplification of 101) ug of DNA was 
performed in a 100-pL reaction mixture containing 2.5 niM MgCl?, 
200 pM (each) dNTPs, 5U of Taq polymerase and 100 pM of each 
primer. The temperature cycles were raniped as follows: 1 cycle of 
10 at 9 8 T ,  45 cycles of 1 at 94”C, 1’ at 04°C. 2’ at 7 2 T ,  arid a final 
extension step of 10’ at 72OC. Amplified products werc analyzed by 
electrophoresis in agarose gels and visualized by ethidium bromide 
staining. The sizes of the DNA bands were estimated by >tatistical 
analysis calculated with Statview 512+ and the bands were treated 
by using the MA/MAC Fingerprinting program. 
Results: The best results were obtained with R4, AP3 and 
ERIC2 primers. The: band patterns were easily interpretable, the 
fragments were well defined and the nuniber of thcni was up to 34. 
Different profiles were obtained when different species were 
analyzed. The initial denaturation cycle of 10’ at 98°C was extremely 
important to obtain good results. 
Conclusions: O u r  experiments showed that to detrrmine clone 
relatedness, results obtained with two different scyuenccs are needed. 
A factor that strongly affects the standardizkxi of the technique is 
DNA quality. 
1 P432] Is molecular epidemiology of multiresistant 
Enferobacfer cloacae useful for determining a 
nosocomial outbreak? 
Mycobacteria-Tbc I I  
€? Honderlick. F. Saheb, €? Cahen. Microbiologic, Hopital Forh, 
Suresiies, France 
Frequent selection of mutant? resistant to extended- and broad-spec- 
trum cephalosporins in Enterobacter cloacae (Eco) is observed in hospi- 
tals. Eco contributes to a n  increase In the number of cases of 
infections in units in which these antibiotic? are used for curative 
purposes. We noticed an unusual number of isolates of Eco secreting 
a high level ofcephalosporinase, and the question arose whether these 
Eco strains had a common source. We retrospectively studied all 
strains of Eco isolated in our hospital from January to November 
1997. We collected 42 strains of multiresistant Eco from infected or 
colonized patients (Pts), in 1 1  wards of the hospital. Using PFGE 
(pulsed-field gel electrophoresis) with Spel restriction analysis, we 
obtained 27 pulsotypes. We identified a prevalent clone (1 1 patients) 
dispatched in eight wards. We also proved cross-contamination from 
patient to patient, limited only to a few patients in some wards. 
This study confirms the discriminatory power of PFGE and allows 
us to show that an endemic cloning of Eco has taken place during 
the last year in our hospital. Even if there is no real outbreak, the 
reinforcement of basic hygienic measures seems very important to 
suppress the sudden increase in the prevalence of multiresistant Eco. 
/p433] Comparison of different primers to identify 
clinical isolates of Candida spp. by PCR 
M.J. Canduela, L. Gallego, E Lopez-Otsoa, I. Pujana, R. Cisterna. 
Depnrririenr of MirrohioLi,qy, Medicine Faculty, Basque Country 
Lhiiwsity, Spain 
Objectives: Comparison of different PCR primers to decide the 
most suitable for rapid and specific identification of clinical isolates 
of Cnrrdida spp. 
Methods: A total of 176 isolates of Candida spp. obtained 
from different hospitals of Spain were analyzed by RAPD and 
ERIC-PCR. Chroniotomal DNA was isolated by using lytic solu- 
tion containing lyticase, proteinase k and Rnase enzymes. DNA was 
subjected to amplification using the following primers: AP3 
5TCACGAATA3, K4 STGGTCGCGGC.?’, ERIC2 SAAGTAA- 
GTGACTGGGGTGAGCC3’, ERIC1 5‘ATGTAAGCT- 
CTGGGGATTCAC3’, AP2 5‘TCATGATGCA3’, No. 1 
I P434 1 A Mycobacferiurn tuberculosis-specific RDI 
region gene encodes for a seroreactive antigen 
S. Ahmad’, H.A. Amoudy, J.E.R. ThoIe’, D.U. Young, A S .  
Mustafii’ . ‘Department ~fMirro6iok~yy, Faculty (dMcd i r im ,  Kuiuaif 
chicversity, Kuwait; ‘Imperial Co l l ep  Srhool cffMcdirirrc, ~ . w ~ J v ,  CiK; 
.’CIID, TNO Precverition arid Health, Lr iden ,  The Ntvkerlawds 
Tuberculosis (TB), a ‘Global Emergency’, is cauwd by organisins 
belonging to the Myrobacferiurn tuberrulosis complex. Attenuated UCG 
strains of M. bouis have been used as live vaccines against TB with 
limited succesb. New T B  vaccines affording higher protection and 
rapid and sensitive immunodugnostic tools that distinguish TLI from 
other niycobacterial infections are urgently needed. A distinct 
genomic DNA region designated RD I which is present in all v i r w  
lent strains of M. bovrs and M .  tuberrulosis is deleted in BCG strains. 
The RD I region contains 14 open reading frames (OKFs) that cm 
potentially encode 14 M .  tuberrulosis-specific polypeptides. We have 
amplified 6 of these OKFs from the genoniic DNA of i2.I. tubcrcrdo- 
sis by polymerase chain reaction. After confirming the identity of 
each of the amplified ORF by DNA sequencing, 4 of thew OKFs 
were subcloned in pGEX-4T vectors for expression as fusion proteins 
with glutathione-S-transferase (GST). I n  SDS-PAGE gels the 
expressed proteinc appeared as major cellular proteins a t  positions 
expected from their molecular mass and reacted with anti-GST anti- 
bodies. When combined human sera from 11 TB patients were used 
as the source of antibodies, only GST-ORF-14 fusion protein exhib- 
ited reactivity. The protein corresponding to OKF-14 was then puri- 
fied and isolated free of its fusion partner (GST). In Western 
inimunoblors, the OKF-14 protein reacted with antibodies in 31 out 
of 57 (46%) human sera from TB patients while no reactivity was 
seen with 11 sera from M .  bovis BCG-vaccinated healthy subjects. 
Furthermore, sera from 9 out of 15 (60%) long-term contacts of TB 
patients also exhibited antibodies to ORF-14 protein. These results 
suggest the potential utility of ORF-14 protein in the serodiagnosis 
of individuals infected with iZ.1. trtberdosis. 
